DRIVE FOR AUTOMATED ASSEMBLY 

FIELD OF THE INVENTION 
The present invention relates to joining parts together and, in particular, to a member 
having a configuration that facilitates joining it to a mating part while reducing its ability to 
be disjoined. 

BACKGROUND OF THE INVENTION 
During certain assembly operations, it is common to join mating parts together using 
automated equipment. In one field involving fluidic, hydraulic and/or pneumatic parts, there 
can be one or more openings or exposed conduits or channels formed in the part through 
which fluid might pass or escape. Depending on the application, it may be necessary to 
block or close off one or more channels, ports and/or openings. To provide the closure, it 
is known to join a plug to such an opening of the mating part. This closure can be achieved 
using a number of different assembly techniques including rotating the plug to allow it to 
engage with a thread, lock into a closure or join through a friction weld. In one embodiment, 
the plug is rotated by engaging with a rotating driving tool. In addition to rotating the plug, 
the driving tool provides the force required to engage the plug with the mating part through 
the chosen assembly technique. Although joinder of plugs or other parts to mating parts 
has been implemented in different ways, for automated assembly applications, it would be 
advantageous to provide a plug or other member having drive or engaging portions that are 
readily and consistently contacted by the driving tool during the automatic assembly of the 
plug and the mating part. It would also be beneficial for the drive portions to be configured 
in order to enhance the tamper resistant properties of the plug. Additional aspects that would 
be worthwhile include a plug that is easily manufactured, such as by injection molding, and 
a universality property by which one driving tool could be used with a large number of 
different sized plugs. 

SUMMARY OF THE INVENTION 
In accordance with the present invention, a member or a part is provided for joining 
to a mating member or part. The member includes a drive support and a drive that is 
preferably integral with the drive support. The drive includes those portions that are 



engaged by a driving tool for rotating the member so that it is joined to the mating member. 
The drive can be comprised of a number of drive sections, with each being engaged or 
contacted when the member is rotated. In one embodiment, each drive section can include 
a drive face, a flat and a ramp. The drive face can include a drive face wall and a drive face 
body . The drive face body has an extent or a length that allows for desired rotation of the 
member without unwanted shearing or damage to the member. The flat is adjacent to the 
drive face wall and the ramp is adjacent to the drive face body . The ramp is inclined 
relative to the drive face material and the flat. In a preferred embodiment, the number of 
drive sections is three so that there are three drive faces, three flats and three ramps. 
Preferably, the drive is formed or provided along a border section of the drive support. In 
the embodiment in which the border section is at the outermost portion of the drive support, 
the drive integrally extends from this border section and the profile of the drive adds to or 
is part of the total height of the member. 

The combination of the drive and the drive support can be defined as having an outer 
edge or wall and an inner edge or wall. Defined within this inner wall is a bounded segment 
that has a width or diameter. The drive face material also has a width, which is less than 
one-half of the bounded segment width. The bounded segment can receive portions of the 
driving tool. 

The drive support can also be defined as having a center axis that extends through 
its center, particularly the center of the bounded segment. Each of the ramp, drive face and 
flat have an angular extent or portion of a circumference that is defined using the center axis. 
More specifically, each of the ramp, drive face and flat have an angular extent that extends 
from the center axis. In the preferred embodiment, the ramp angular extent is in the range 
of 35°-55°, the drive face angular extent is in the range of 30°-50°, and the flat angular 
extent is in the range of 25°-45°. 

Another embodiment of the member includes a drive support that has two or more 
section borders. Integral with a first section border is a first or inner drive and integral with 
a second section border is a second or outer drive. The outer drive is located radially 
outwardly from the inner drive and with an annulus or gap of the drive support located 
therebetween. In this embodiment, the drive sections of the inner drive are radially aligned 



with the drive sections of the outer drive. The width or size of the member having inner and 
outer drives is typically greater than most members that have a single drive. 

With respect to the member to be rotated being combined or used with a driving tool, 
the driving tool can include a body and an outer surface area integral therewith, together with 
a boss positioned centrally in the outer surface area. The outer surface area includes a driver 
having driver sections that correspond to the drive sections of the member to be rotated. The 
boss can fit into the bounded segment of the member. Due to the driver sections 
corresponding to the drive sections, the driver can be easily, automatically manipulated to 
engage the drive sections. In one embodiment, the driver can include an inner driver and an 
outer driver. Essentially, the inner driver is formed or provided on an outer surface area or 
end of a centrally located hub extending from the body of the driver. The outer driver is 
provided radially outwardly from this hub. Both the inner driver and the outer driver have 
driver sections corresponding to drive sections of one or more members. This embodiment 
of a driver has particular utility when used to rotate a hollow member in which the bounded 
segment is open whereby the inner driver can be located within the bounded segment and 
could even extend past the bounded segment. The outer driver is used to engage and rotate 
the drive of the hollow member. 

Regarding use or operations associated with the members of the present invention, 
members of different sizes can be caused to rotate and thereby be joined to different mating 
parts or members using the same driver. For example, a two-inch driver could drive plugs 
or other members with diameters ranging from 3.1 75 mm (one-eighth inch) to 305 mm (12 . 
inches). This is achievable due to the common angles found with the drive sections and the 
driver sections. In connection with automated assembly operations, the size of the member 
to be joined to the mating member can be changed without changing the driver. 

Based on the foregoing summary, a number of salient features of the present 
invention are identifiable. A member is provided with a drive having a configuration that 
is readily engaged or contacted by a driver for rotating the member, particularly in 
automated assembly operations. Different sizes of members with drives can be rotated with 
the same driver. The members can also be hollow or, alternatively, have more than one 
drive. Each drive has a number of drive sections configured and arranged in a way to 



enhance resistance to tampering. In one embodiment, a ramp is included that essentially 
causes removal of the driving tool attempting to rotate the member in a direction opposite 
that of securing or tightening the member to the mating part. The member can be joined to 
a variety of mating parts or members, including those involved with fluid control or 
movement. 

Additional advantages of the present invention will become readily apparent from 
the following discussion, particularly when taken together with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of a member of the present invention; 
Fig. 2 is a top plan view of the member of Fig. 1 illustrating drive sections and the 
angular extents associated therewith; 

Fig. 3 is a cross-sectional view of the member of Fig. 1; 

Fig. 4 is a perspective view illustrating another member smaller in size than that of 
the member of Fig. 1 ; 

Fig. 5 is a perspective view of a member having an inner drive and an outer drive; 

Fig. 6 is a top plan view of the member of Fig. 5; 

Fig. 7 is a cross-sectional view of the member of Fig. 5; 

Fig. 8 is a perspective view of a hollow member; 

Fig. 9 is a cross-sectional view of the member of Fig. 8; 

Fig. 10 is a perspective view of a member having a flange adjacent to the drive 
thereof; 

Fig. 1 1 is a cross-sectional view of the member of Fig. 10; 

Fig. 12 is a perspective view of a driving tool that can be used to rotate a number of 
members of different sizes; 

Fig. 13 is a perspective view of a driving tool having an inner driver and an outer 

driver; 

Fig. 14 is a perspective view illustrating the outer driver of Fig. 13 engaging the 
hollow member of Fig. 8; 



Fig. 15 is a perspective view illustrating the inner driver of Fig. 13 engaging the 
member of Fig. 5; 

Fig. 16 is a perspective view illustrating the inner driver of Fig. 13 engaging the 
member of Fig. 10; 

Fig. 17 is an exploded view illustrating the driving tool of Fig. 13 that can be used 
to drive a number of differently configured members; and 

Fig. 18 is a sectional view of a valve assembly that has a number of members or 
plugs j oined thereto . 

DETAILED DESCRIPTION 

With reference to Fig. 1, a member or part 30 for being joined to a mating member 
or part is illustrated. The member 30 has a drive 34 that is engagable by a driver of a driving 
tool in order to rotate the member 30. In the embodiment of Fig. 1, the drive 34 is formed 
or located along a periphery of the member 30. In a preferred embodiment, the drive 34 is 
comprised of a number of drive sections 38. Most preferably, there are three drive sections 
38a, 38b, 38c. Each of the drive sections 38 preferably has three elements, namely a ramp 
42, a flat 46 and a drive face 50. The drive face 50 is defined as having a drive face wall 54 
and a drive face body 58. In the embodiment having three drive sections 34, there are three 
ramps 42a, 42b, 42c; three flats 46a, 46b, 46c; three drive face walls, 54a, 54b, 54c; and 
three drive face bodies 58a, 58b, 58c. The three drive faces 50 are equally spaced and 
tangent to the diameter of the member 30. The three drive faces 50 provide more drive area 
than a minimum of two drive faces, but provide easier engagement than four or a greater 
number of drive faces. Limiting the number of drive faces 50 to three also allows for 
significant drive face body 58 around the diameter to support the drive face 50 thereby 
increasing the force that can be applied to the drive face 50 before shearing it away from the 
rest of the member 30. 

Each of the ramps 42 and flats 46 allows the driving tool to engage with the drive 
faces 50. Each flat 42 also allows the driving tool to be supported by more material to 
increase the force that can be applied to the drive faces 50 of the member 30. The ramp 42 
and the flat 46 constitute a rapid engagement system to allow a driving tool that is spinning 



to engage with the member 30. Consequently, no alignment between the member 30 and the 
driving tool is required before they come into contact. On the other hand, configurations 
which require pre-alignment are more expensive to operate and have longer cycle times. As 
well as allowing quick engagement, each ramp 42 also prevents anti-clockwise rotation that 
would cause disengagement. Therefore, it acts as a tamper resistant mechanism. This can 
be useful in certain applications where tampering with a mechanism must be avoided. As 
each ramp 42 of the member 30 engages with a driving tool, the resulting forces are upwards 
and force the driving tool to disengage from the member 30. This geometry means that there 
are no common tools in circulation that could be used to attempt to disengage a member 30 
by rotating it anti-clockwise. This also reduces the chance that a member 30 with this drive 
34 can be tampered with. 

The depth of the drive face walls 54a, 54b, 54c is about 1.5 mm + 5mm/- 1 mm for 
most sized members 30. For very large sized members 30 (e.g. having diameters above three 
inches), the depth may be increased beyond this typical depth to allow higher forces to be 
transmitted through the drive faces 50. The widths of the drive faces 50 are determinable 
by the manufacturing process used to produce the member 30 and can be any magnitude 
from 0.75 mm to the full radius of the member 30. Preferably, the widths of the drive faces 
50 can be made relatively small in comparison to the total diameter of the member 30. 
Similarly, the depths of the drive faces 50 can be made relatively small to create a low 
profile drive 34. 

Each of the drive face walls 54a, 54b, 54c are substantially vertical, or form a 90° 
angle with the respective adjacent flat 46a, 46b, 46c. Similarly, each drive face body 58a, 
58b, 58c is substantially perpendicular to its respective, adjacent drive face wall 54a, 54b, 
54c, while being substantially parallel to the particular flat 46 of its drive section 38. 

The member 30 also has a drive support 66 that can be integral with the drive 34. 
The drive support 66 has a height and combines with the profile of the drive 34 to define a 
total height of the member 30. The member 30 also has an inner edge or wall 70 and an 
outer edge or wall 74. In the embodiment of Fig. 1 , the outer wall is the outermost portion 
of the member 30 and is a combination of outer portions of the drive 34 and outer portions 
of the drive support 66. The inner wall 70 is also made up of portions of the drive 34 and 



6 



the drive support 66. A bounded segment 78 of the member 30 is defined within the inner 
wall 70. In the embodiment of Fig. 1, the bounded segment 78 is closed by closure portions 
of the bounded segment 78. These closure portions are also defined to be part of the drive 
support 66. 

With reference to Figs. 2 and 3, additional descriptions of the member 30 are 
provided. As seen in Fig. 2, start and end points can be identified for each of the ramps 42, 
flats 46, and drive face bodies 58. These points are defined by predetermined angles. In 
particular, a center axis 82 (Fig. 3) can be defined as extending through the center of the 
drive support 66. Each ramp 42 has an angular extent extending from the center axis 82. 
Each flat 46 also has an angular extent extending from the center axis 82. The angular extent 
of each ramp 42 is preferably greater than the angular extent of each drive face body 58 and 
the angular extent of each drive face body 58 is preferably greater than the angular extent 
of each flat 46. More preferably, the ramp angular extent is in the range of 35°-55°, the 
drive face body angular extent is in the range of 30°-50° and the flat angular extent is in the 
range of 25°-45°. Most preferably, the ramp angular extent is about 45°* the drive face body 
angular extent is about 40° ,and the flat angular extent is about 35°. The drive profile or 
height is less than one-half of the height of the drive support 66 . 

Referring more specifically to Fig. 3, the drive support 66 can be defined as having 
a base 88 that terminates at the closure portions of the bounded segment 78 and an 
intermediate 92 between the bottom of the drive 34 and the closure portions of the bounded 
segment 78. Preferably, the drive 34, the intermediate 92 and the base 78 constitute one 
piece. 

The drive 30 could be formed from any material. However, in injected molded 
plastic parts, it has the additional advantage of being moldable without significantly 
increasing wall thicknesses that otherwise might induce warpage, sink marks or other 
defects. This is due to having a significant lengths of drive face bodies 58 thereby allowing 
a relatively high force to be applied to the drive 34 without increasing the width of the drive 
face bodies 58 and, accordingly, reducing the wall thickness of the member 30. 

Referring to Fig. 4, a feature of the present invention related to members of different 
sizes is illustrated. A member 100, such as a plug, is depicted which is smaller in size than 



the embodiment of Figs. 1-3. That is, the width or diameter of the member 100 is less than 
that illustrated in Figs. 1-3. However, the design or configuration of Fig. 4 is comparable 
to that of the previous embodiment. More specifically, the member 100 has a drive 104 and 
a drive support 108 integral therewith. The drive 104 has three drive sections 1 12a, 1 12b, 
1 1 2c. Each of the drive sections 1 1 2a, 1 1 2b, 1 1 2c is comprised of a ramp, a flat, a drive face 
wall and a drive face body. Furthermore, the locations or positions of the elements of the 
drive sections 1 12a, 1 12b, 1 12c can be equivalent in their angular extent to that illustrated 
in Fig. 2 and as previously described. 

Another embodiment and being of a different size is the member or plug 120 
illustrated in Figs. 5-7. The member 120 has a drive support 124 and a drive 130 that is 
characterized by a first or inner drive 134 and a second or outer drive 138. An annulus or 
gap 142 is disposed between the inner and outer drives 134, 138. The annulus 142 
constitutes a common wall thickness that minimizes warpage or other molding defects of the 
member 120, particularly where the annulus 142 is equal to or greater than the width of one 
or both of the inner and outer drives 1 34, 1 38. 

As depicted in Fig. 6, the inner drive 134 has three drive sections, with each of the 
drive sections having one of the ramps 146a, 146b, 146c. Each of the drive sections has one 
of the flats 1 50a, 1 50b, 1 50c. Each drive section also has a drive face wall and a drive face 
body 154a, 158a; 154b, 158b; 154c, 158c, respectively. 

The outer drive 138 that is spaced from the inner drive 134 by the annulus 142 has 
three drive sections 162a> 162b, 162c. The drive section 162a is comprised of ramp 164a, 
flat 166a, drive face wall 170a and drive face body 174a. The drive section 162b is 
comprised of ramp 164b, flat 166b, drive face wall 170b and drive face body 174b. The 
third drive section 1 62c is comprised of ramp 1 64c, flat 1 66c, drive face wall 1 70c, and drive 
face body 174c. As can be seen in Fig. 6, each of the three drive sections of the inner drive 
1 34 is aligned with a corresponding drive section of the outer drive 138. In that regard, each 
of the elements of the drive sections, including its ramp, flat, drive face wall and drive face 
material, is aligned with a corresponding ramp, flat, drive face wall and drive face material 
of the outer drive 138, Like the embodiment previously described in connection with Fig. 
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1, these elements or parts of the drive sections have predetermined angular extents, which 
were provided in the discussion of Fig. 2. 

As seen in Fig. 7, the drive support 124 can be defined as having a first section 
border 1 80 that extends vertically downwardly from the outer wall or edge of the inner drive 
134. Essentially, the first section border 180 terminates those portions of the drive support 
124 that are supporting or underlying the inner drive 134. Similarly, the drive support 124 
can be defined as having a second section border 1 84 that constitutes the outermost edge or 
portion of the member 120, including its drive support 124. Although this embodiment 
illustrates two separated drives 134, 138, a related embodiment could be devised whereby 
the inner drive 134 and the outer drive 138 merge to a single drive. In that configuration, 
a substantial amount of force can be transmitted through such a drive. 

Referring next to Figs. 8 and 9, another embodiment of a member or plug 200 is 
illustrated. According to this embodiment, the member 200 is threaded and has a hollow 
body. More particularly, the member 200 includes a drive support 204 and a drive 208. The 
drive 208 is located or provided integral with the drive support 204 and extends from its 
periphery at one end of the drive support 204. Like the other embodiments, the drive 208 
includes a number of drive sections 2 1 2a, 2 1 2b, 2 1 2c. Each of the drive sections 2 1 2a, 2 1 2c 
has elements or parts that are comparable or equivalent to the previously described drive 
sections in the other embodiments, including ramps 216, flats 220, drive face walls 224 and 
drive face bodies 228. 

This embodiment is particularly characterized by a bounded segment 232 (Fig. 9) 
located within the drive 208 that is hollow or open throughout the height of the member 200. 
The inner wall or edge 236 is also threaded throughout, or substantially throughout, the 
height of the drive support 204, as also seen in Fig. 9. In this embodiment, the member 200 
is able to receive another part that is threaded to it, which can block or seal off the open area 
or hollow defined inwardly of the drive 208. The drive 208 is particularly suited to tube 
sections where there is only a small surface, e.g., the wall of the tube, on which to locate the 
drive 208. 

As illustrated in Figs. 10 and 1 1, another embodiment of a member 250, such as a 
plug, is illustrated. The member 250 includes a drive support 254 and a drive 258. This 



embodiment also has a flange 262, or an additional or extension element located or formed 
adjacent to the drive 258. The flange 262 is located outward of the drive 258 such that the 
drive 258 is situated in the center of the member 250 and portions of the flange 262 extend 
outwardly therefrom. The member 250, including flange 262, may have utility in properly 
engaging or mating with another part to which the member 250 is to be joined. Like other 
embodiments, the drive 258 has a number of drive sections 266, preferably three drive 
section 266. Each of the drive sections 266 has the same elements of a ramp, a flat, a drive 
face wall and a drive face body, as described in the other embodiments. 

With reference to Fig. 12, one embodiment of a driving tool 300 is next described. 
The driving tool 300 is used to join at least one of the members previously described to 
another mating member or part. The driving tool 300 can be part of another assembly or 
automated equipment that is automatically controlled to move and/or rotate the driving tool 
300, By way of example, the driving tool 300 can be automatically positioned to engage or 
contact with a particular member and then cause it to rotate in order to join the member to 
a mating member. In one particular embodiment, the driving tooDOO can be associated with 
a spin welding procedure by which the member is caused to rotate by the driving tool 300 
and is spin welded to the mating part. 

The driving tool 300 has a body 304 and, at one end thereof, a driver 308 is provided. 
The driver 308 has as number of parts that are shaped or configured to correspond and 
properly engage with one or more members, such as those previously described. The driver 
308 is configured to drive virtually any sized member having drive sections of members of 
previously described embodiments. The driver 308 has a number of driver sections that 
correspond to previously described drive sections. In the case of the embodiments of 
members with three drive sections, the driver 308 has three driver sections 3 12a, 3 12b, 3 12c. 
The driver section 312a has a driver ramp 316a, a driver flat 320a, a driver face wall 324a 
and a driver face body 328a, all of which are shaped to suitably engage a corresponding one 
of the ramp, flat, drive face wall and drive face body of a corresponding drive section. 
Likewise, driver ramp 316b, driver flat 320b, driver face wall 324b, and driver face body 
328b are provided to engage a corresponding another one of the member drive sections, 
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while driver ramp 3 16c, driver flat 320c, driver face wall 324c and driver face body 328c are 
provided to engage the third drive section of the member. 

The driving tool 300 also has a center boss orpin 340 extending from the central axis 
of the body 304. The center boss 340 is sized and configured to fit within the previously 
described member bounded segment. The radial extents of the parts of the drive sections 
3 1 2a-3 1 2c are such that the driver 308 can mate and work with a number of members having 
different sizes or diameters, such as the different sized members of Figs. 1-3 and 4-5. 
Accordingly, when the driving tool 300 is part of automated equipment, it need not be 
replaced by different sized drivers when the size of the plug or member that is being joined 
to a mating part is changed. 

Another embodiment of a driving tool 350 is illustrated in Fig. 13 and includes a 
body 354 having a driver assembly 358 at one end thereof. The driver assembly 358 
includes an inner driver 362 and an outer driver 366 extending radially outwardly from the 
inner driver 362. The inner driver 362 is provided or supported on a hub 370 so that there 
is a longitudinal distance between the inner driver 362 and the outer driver 366. Each of the 
inner driver 362 and outer driver 366 has a number of driver sections for engaging drive 
sections of one or more members including those previously described. 

The inner driver 362 has inner driver sections 374a, 374b, 374c. Each of the inner 
driver sections 374a, 374c has a number of elements that correspond or function with parts 
of member drive sections so that proper engagement and rotation of the member can occur. 
That is, like the embodiment of Fig. 12, the inner driver sections each have a driver ramp, . 
a driver flat, a driver face wall and a driver face body. Projecting from the center of the 
inner driver 362 is a center boss or pin 378 that can be inserted into a bounded segment of 
a selected one of different sized members. 

Like the inner driver 362, the outer driver 366 has a number of driver sections, 
preferably three, 382a, 382b, 382c. Each of these outer driver sections also has a driver 
ramp, a driver flat, a driver face wall and a driver face body of suitable sizes and angular 
extents for desired engagement with certain drive sections of one or more members, 
including those previously described. In that regard, the outer driver 366 has particular 
utility in engaging the drive of a hollow member or plug, such as the drive 208 of the 
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member 200 illustrated in Figs. 8 and 9. This engagement of the outer drive 208 by the outer 
driver 366 is depicted in Fig. 14. As this embodiment also illustrates, due to the hollow 
nature and openness of the bounded segment 232 of the member 200, the hub 370 and the 
inner driver 362 extend a significant distance into the member 200, including more than one- 
half the height of the member 200. Once the member 200 is joined to a mating member by 
means of its rotation using the driving tool 350, the driving tool 350 can be disengaged or 
separated from the member 200. 

Referring to Figs. 15 and 16, further applications of the driving tool 350 of Fig. 13 
are described. As seen in Fig. 1 5, the driving tool 350 is used to engage the member 120 of 
Figs. 5-7. In particular, the inner driver 362 engages the inner drive 1 34 of the member 1 20. 
As can be seen, the outer driver 366 remains spaced from the member 120 essentially by the 
length of the hub 370. 

Referring to Fig. 1 6, the driving tool 350 can also engage and cause the member 250 
to rotate, which was previously described in connection with Figs. 10 and 1 1 . As depicted, 
the inner driver 362 engages the drive 258 that is centered within the flange 262. 

With reference to Fig. 17, a schematic compilation of different shapes and sizes of 
members or plugs that can be used with the driving tool 350 is illustrated. In particular, the 
driver 362 of the driving tool 350 can matingly engage the drive 104 and cause the member 
100 to rotate in a desired direction, such as clockwise. Likewise, the driver 362 is capable 
of matingly engaging with the inner drive 134 of the member or plug 120 so that it also can 
be caused to rotate in the desired direction. Further, the driver 362 of the driving tool 350 
can matingly engage the drive 258 of the member 250 in order to cause it to desirably rotate. 
Lastly, the outer driver 366 of the driving tool 350 can engage the drive 208 of the member 
or plug 200 to cause it to rotate. 

One application or use of one or more members or plugs of the present invention is 
illustrated in Fig. 18. A valve assembly 400 has a number of portals or openings associated 
with fluid movement or passageways. Some of these are closed off using members or plugs 
of the present invention. More specifically, an internal member or plug 404 is joined to the 
valve assembly 400 by a known or conventional connection method, such as spin welding. 
A bottom member or plug 408 is also part of the valve assembly 400 and can be spin welded 
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to the bottom of the valve assembly 400 or by some other suitable fastening technique. 
Similarly, the back member or plug 412 is joined at an opening in the valve assembly 400 
in order to close it off, which joining is accomplished by spin welding or any other 
satisfactory fastening process. Additionally, a hollow and threaded member or plug 416 is 
joined, such as by spin welding, to an opening in the valve assembly 400. An adjusting plug 
420 can threadably mate with the internal threads of the member 41 6 in order to close it off, 
as well as engage an end of a spring 424. Regarding the members 404, 408, 412, these are 
comparable to the member or plug 120 of Figs. 5-7, although they can be of different sizes. 
In addition, the valve assembly 400 is only one example of the possible devices or 
assemblies with which one or more members or plugs of the present invention can be 
utilized. A variety of devices and assemblies can be provided for having one or more of the 
inventive members. Although it is preferred that each member be non-removably joined to 
a mating member or part in an automated manner, it should be understood that one or more 
members can be manually joined to a mating member or part using the same or different 
driving tools. 

The foregoing description of the invention has been presented for the purposes of 
illustration and description and is not intended to limit the invention. Variations and 
modifications commensurate with the above description, together with the skill or 
knowledge of the relevant art, are within the scope of the present invention. The 
embodiments described herein are further intended to explain the best modes known for 
practicing the invention and to enable those skilled in the art to utilize the invention in such 
best modes or other embodiments, with the various modifications that may be required by 
the particular application or use of the invention. It is intended that the appended claims be 
construed to include alternative embodiments to the extent permitted by the prior art. 
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